Setup

Tri-atomic molecule
Nuclei A , B , C molecular Hamiltonian
with h e (x A , x B , x C ) the electronic Hamiltonian 
with h e (x A , x B , x C ) the electronic Hamiltonian Jacobi Coordinates R total C.M., x AB C.M. of A and B W = x B − x A , Z = x C − x AB ⇒ M total mass, m AB = m A + m B ,
Scaling m elec. = 1 , M nuc. = ǫ −4
Ground state E GS (W, Z) , G.S. electronic surface of h e (W, Z) , s.t.
Vibrational levels
with a j = O(1) and ǫ ↔ Carbon. 
with a j = O(1) and ǫ ↔ Carbon.
Condition a 1 , a 3 , a 4 > 0 and either a 2 3 < 4a 1 a 4 or a 2 3 = 4a 1 a 4 and a 2 ≥ 0 
The model Z W Leads to the scalar Hamiltonian (up to constants)
, where 
where
Nice Mathematical method
Spectral problem
Find E(ǫ) and Ψ(ǫ, W, Z) s.t. Mathematical method
Find E(ǫ) and Ψ(ǫ, W, Z) s.t.
Multiscale analysis
Look for quasimodes of the form
where (W, Z) is the electronic scale and (w, z) is the nuclear scale. Mathematical method
Spectral problem
Multiscale analysis
where (W, Z) is the electronic scale and (w, z) is the nuclear scale.
Ansatz
Theorem CMP '07 Under reasonable assumptions, as ǫ → 0 ,
where AHB ≃ AH + B and linear equilibrium: AHB ≃ AH + B and linear equilibrium:
With ǫ ≃ 0.082 ↔ Carbon, M H = 1.015 ǫ Leading order: Leading order: 
